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nonexpansive) Banach $P$ Banach
(metric projection) $P$







$\mathbb{N}$ $E$ Banach $E^{*}$ $E$ $E$
$\Vert\cdot\Vert$ $x\in E$ $x^{*}\in E^{*}$ $\langle$X, $x^{*}\rangle$ $E$ $I$
$E$ $J$ $E$ {xn}. $x$ $x_{n}arrow x$ ,
$x_{n}arrow x$ $E$ $E$ $J$
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$E$ (smooth), (strictly convex)
(reflexive) Banach $C$ $E$
$C$ $x\in E$ $\Vert x-z\Vert=\min\{||x-y\Vert:y\in C\}$
$z\in C$ $z$ $P_{C}(x)$ $P_{C}$ $E$ $C$
(metric projection)
$E$ $E^{*}$ ( )A $E\cross E^{*}$ $A\subset E\cross E^{*}$
$A\subset E\cross E^{*}$ $(x, x^{*}),$ $(y, y^{*})\in A$
$\langle x-y,$ $x^{*}-y^{*}\rangle\geq 0$ $A$
$B\subset E\cross E^{*}$ $A\subset B$ $A=B$ $A\subset E\cross E^{*}$
$r>0$ $(I+rJ^{-1}A)^{-1}$
$A$ $(I+rJ^{-1}A)^{-}$ $E$




$S:Carrow E$ $P$ $x,$ $y\in C$
$\langle$Sx–Sy, $J(x-Sx)-J$(y–Sy)$)\geq 0$




$r>0$ $A\subset E\cross E^{*}$ $K_{r}=$
$(I+rJ^{-1}A)^{-1}$ $P$. $S:Carrow E$ $P$ $S$ $A\subset E\cross E^{*}$
$(I+J^{-1}A)^{-1}$
$T:Carrow E$ (fixed point) $F(T)$ (asymptotic
fixed point) $\hat{F}(T)$ $p\in C$ $T$
$*1C$ Hilbert $H$ $V:Carrow H$
$x,$ $y\in C$ $\langle$x–Vx–(y–Vy), $Vx-Vy\rangle\geq 0$
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$x_{n}arrow p$ $x_{n}-Tx_{n}arrow 0$ $C$ $\{x_{n}\}$
$P$
2.1([5, Lemma 2.2]). $S:Carrow E$ $P$
1. $C$ $F(S)$
2. $\hat{F}(S)=F(S)$
3. $\lambda\in[0,1]$ $\lambda I+(1-\lambda)S$ $P$
$\{T_{n}\}$ $C$ $E$ $\{T_{n}\}$ $\bigcap_{n=1}^{\infty}F(T_{n})$
$E$ $\{x_{n}\}$ (weak cluster point
weak subsequential hmit) $\omega_{w}(\{x_{n}\})$
$\omega_{w}(\{x_{n}\})=$ { $z\in E$ : $\{x_{n}\}$ $\{x_{n_{i}}\}$ $x_{n_{i}}arrow z$ }
. $\{T_{n}\}$ (Zl) $x_{n}-T_{n}x_{n}arrow 0$ $C$ $\{x_{n}\}$




2.2 ([5, Lemma 2.3]). $C$ $S:Carrow E$ $P$ $n\in N$
$S_{n}=S$ $\{S_{n}\}$ $F(S)\neq\emptyset$ $\{S_{n}\}$
(Zl)
2.3 ([5, Lemma 2.4]). $A\subset E\cross E^{*}$ $\{r_{n}\}$
$A^{-1}0\neq\emptyset$ iml$nrn>0$ $A$ $\{K_{r_{n}}\}$
(Zl)
2.4 ([5, Lemma 2.5]). $\{S_{n}\}$ $C$ $E$ $\{\alpha_{n}\}$
$\bigcap_{n=1}^{\infty}F(S_{n})\neq\emptyset$ $\sup_{n\in N}\alpha_{n}<1$ $n\in N$
$T_{n}:Carrow E$ $T_{n}=\alpha_{n}I+(1-\alpha_{n})S_{n}$ $\{S_{n}\}$ (Zl)
$\{T_{n}\}$ (Zl) $\{S_{n}\}$ (Z2) $\{T_{n}\}$ (Z2)
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3 P
$E$ (uniformly convex) Banach $C$ $E$
$\{T_{n}\}$ $C$ $C$ $P$ $\{T_{n}\}$
( )
(hybrid projection method)
3.1 ([5, Theorem 3.2]). $\{T_{n}\}$ $F= \bigcap_{n=1}^{\infty}F(T_{n})$
$\{T_{n}\}$ (Z2) $x$ $E$ $C$ $\{x_{n}\}$
$x_{1}=P_{C}(x)$ $n\in \mathbb{N}$
$\{\begin{array}{l}C_{n}=\{z\in C:\langle T_{n}x_{n}-z, J(x_{n}-T_{n}x_{n}))\geq 0\};D_{n}=\{z\in C:\langle x_{n}-z, J(x-x_{n})\rangle\geq 0\};x_{n+1}=P_{C_{n}\cap D_{n}}(x)\end{array}$
$\{x_{n}\}$ $P_{F}(x)$
[22]
3.2 ([5, Theorem 3.5]). $\{T_{n}\}$ $F= \bigcap_{n=1}^{\infty}F(T_{n})$
$\{T_{n}\}$ (Z2) $x$ $E$ $C$ $\{x_{n}\}$ $C_{1}=C$
$n\in N$
$\{\begin{array}{l}x_{n}=P_{C_{n}}(x);C_{n+1}=\{z\in C_{n}:\langle T_{n}x_{n}-z, J(x_{n}-T_{n}x_{n})\rangle\geq 0\}\end{array}$
$\{x_{n}\}$ $P_{F}(x)$
31 32
3.3. $\{M_{n}\}$ $\{N_{n}\}$ $E$ $X$ $E$ $\{x_{n}\}$ $E$
$n\in N$ $x_{n=P_{N_{n}}}(X),$ $x_{n+1}\in N_{n}$ , $x_{n+I}=P_{M_{n}}(X)$
$\bigcap_{n=1}^{\infty}M_{n}\neq\emptyset$
$\circ\{x_{n}\}$. $\{\Vert x_{n}-x\Vert\}$ $x_{n+1}-x_{n}arrow 0$
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. $F$ $E$ $F \subset\bigcap_{n=1}^{\infty}M_{n}$ $\omega_{w}(\{x_{n}\})\subset F$
$\{x_{n}\}$ $P_{F}(X)$
[3, Lemma 31]








$\circ$ ( $A$ ) $A^{-1}0$
$r$ $K_{r}$ $A$ $F(K_{r})=A^{-1}0$
$A$ $K_{r}$
31
4.1([11, Theorem 3.1]). $A\subset E\cross E^{*}$ $\{\alpha_{n}\}$ $[0,1)$ $\{r_{n}\}$
$A^{-1}0\neq\emptyset,$ $\sup_{n}\alpha_{n}<1$ , $\inf_{n}r_{n}>0$ $x$ $E$
$\{x_{n}\}$ $x_{1}=x$ $n\in N$
$\{\begin{array}{l}y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})K_{r_{n}}x_{n};C_{n}=\{z\in E:\langle y_{n}-z, J(x_{n}-y_{n})\rangle\geq 0\};D_{n}=\{z\in E:\langle x_{n}-z, J(x-x_{n})\rangle\geq 0\};x_{n+1}=P_{C_{n}\cap D_{n}}(x)\end{array}$
$K_{r_{n}}=(I+r_{n}J^{-1}A)^{-1}$ $\{x_{n}\}$ $P_{A-1}0(X)$
$n\in N$ $T_{n}=\alpha_{n}I+(1-\alpha_{n})K_{r_{n}}$ $n\in N$
$F(T_{n})=F(K_{r_{n}})=A^{-1}0$ $\bigcap_{n=1}^{\infty}F(T_{n})=A^{-1}0$




4.2. $A\subset E\cross E^{*}$ $\{\alpha_{n}\}$ $[0,1)$ $\{r_{n}\}$
$A^{-1}0\neq\emptyset,$ $\sup_{n}\alpha_{n}<1$ , $inf_{n}r_{n}>0$ $X$ $E$
$\{x_{n}\}$ $C_{1}=E$ $n\in N$




$y\in C$ $f(z, y)\geq 0$
$z\in C$ $z\in C$
EP$(f)$ $f:C\cross Carrow \mathbb{R}$ $*$ 2
(Fl) $x\in C$ $f(x, x)=0$
(F2) $x,$ $y\in C$ $f(x, y)\leq-f(y, x)$
(F3) $x\in C$ $f(x, \cdot):Carrow \mathbb{R}$
(F4) $(x, x^{*})\in C\cross E^{*}$
$\langle z-x,$ $x^{*}\rangle\geq f(z, x)(\forall z\in C)$ $f(x, y)+\langle y-x,$ $x^{*}\rangle\geq 0(\forall y\in C)$
$[$ 19, Theorem2.3$]^{*3}$ $x\in E$ $r>0$










$A_{f}(x)=\{$ $\emptyset\{x^{*}\in E^{*}:f(x, y)\geq\langle y-x, x^{*}\rangle, \forall y\in C\}$ $(x\not\in C(x\in C\}^{;}$ (4.2)
$E$ $E^{*}$ $A_{f}$ EP$(f)=(A_{f})^{-1}0$
43. $A_{f}\subset E\cross E^{*}$ (4.2) $r>0$
$f$ $A_{f}$ $(I+rJ^{-1}A_{f})^{-1}$
(4.1) $x\in E$ $y\in C$
$f(F_{r}(x), y)\geq\langle y-F_{r}(x),$ $\frac{1}{r}J(x-F_{r}(x))\rangle$
$F_{r}(x)\in C$
$\frac{1}{r}J(x-F_{r}(x))\in A_{f}(F_{r}(x))$
$x\in C$ $(I+rJ^{-1}A_{f})^{-1}x=F_{r}(x)$ $\square$
4.2 4.3
4.4. $\{\alpha_{n}\}$ $[0,1)$ $\{r_{n}\}$ $\sup_{n}\alpha_{n}<1$ $inf_{n}r_{n}>0$
$X$ $E$ $E$ $\{x_{n}\}$ $C_{1}=E$ $n\in N$




$A_{f}\subset E\cross E^{*}$ (4.2) EP $(f)=(A_{f})^{-1}0$
$A_{f}$ 43 $r>0$
$F_{r}=(I+rJ^{-1}A_{f})^{-1}$ 42 $\square$






4.5. $S;Carrow C$ $P$ $\{\alpha_{n}\}$ $[0,1)$ $F(S)\neq\emptyset$ $\sup_{n}\alpha_{n}<1$
$X$ $E$ $\{x_{n}\}$ $x_{1}=P_{C}(X)$ $n\in N$
$\{\begin{array}{l}y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})Sx_{n};C_{n}=\{z\in C:\langle y_{n}-z, J(x_{n}-y_{n})\rangle\geq 0\};D_{n}=\{z\in C:\langle x_{n}-z, J(x-x_{n})\rangle\geq 0\};x_{n+1}=P_{C_{n}\cap D_{n}}(x)\end{array}$
$\{x_{n}\}$ $P_{F(S)}(x)$
$n\in N$ $T_{n}=\alpha_{n}I+(1-\alpha_{n})S$ $n\in N$
$F(T_{n})=F(S)$ $\bigcap_{n=1}^{\infty}F(T_{n})=F(S)\neq\emptyset$ 2.1, 2.2
24 $T_{n};Carrow C$ $P$ $\{T_{n}\}$ (Zl)
3. 1 $\square$
32
46. $S;Carrow C$ $P$ $\{\alpha_{n}\}$ $[0,1)$ $F(S)\neq\emptyset$ $\sup_{n}\alpha_{n}<1$
$X$ $E$ $\{x_{n}\}$ $C_{1}=C$ $n\in N$
$\{\begin{array}{l}x_{n}=P_{C_{n}}(x);y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})Sx_{n};C_{n+1}=\{z\in C_{n}:\langle y_{n}-z, J(x_{n}-y_{n})\rangle\geq 0\}\end{array}$
$\{x_{n}\}$ $P_{F(S)}(x)$
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